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Section 1. (1 point each) 


Mark the following statements with True if they are true and False otherwise. 


A grammar G = (FT. 5,P) is context-free if all productions have the form A — < > x where A € V 


and x £ T * . 



tree or a left-most derivation or a right-most derivation 

Brute force can be used for parsing and answering the membership question if we eliminate unit, and 
A productions from the grammar. 

Every NPDA has h stacks and words are only accepted when the NPDA moves into a final slate and 
the stack is empty. 

The grammar S — * aSblab is equivlant to S aAb, A — ► a.Ab\X. 

The intersection of two context free grammars is always context free. 

The language L — {une : w 6 {0, 1} 4 } can be accepted by a Turing machine . 

Any context free grammar can be converted to an NPDA that accepts the same language. 
y The grammar S —■ aSbbbb generates the language L - {a rt b ' Ul ^ 1 : n > 0}. 

_F The language L(a*b*aa(a + b)*) can be accepted by a Turing machine. 

Section 2. (5 points each) 

1. Consider the following language 


L - {a n b f : 3 n > T 5 w,n > 0 }. 
Prove that this language is context-free. - ° ^ J1 £ 5" 


S-* I A 

tibblbbbhl bbbbb 
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2. Show that the following grammar is ambiguous. 


.9 — ASn\fib\SS 
A — * «j4|A 
D — 6B|A 



SS =^> s — 



SS =^> AS B S => SIS S •*> => ctb^ ^ [oboH] 
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3. 


A signal is received in a remote weather station. The signal contains a sequence of n bits. In order to 
check if the sigiial contains errors the sending station encodes it so that the number of 0's is always 
twice the number of I s. 



A i 


Construct an NPDA that will check weather a given sequence of bits is acceptable or not according to 
this error checking scheme. Show your work and list your assumptions, if any. 
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4. Convert the following context-free grammar to an equivalent NPDA that accepts the same language. 

-► aaAB\bSb 
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5. Construct a Turing machine that accepts the following language. 

L = {a' t b Tl + rn c ” t : u,m > 0} 


caca bbV> b r r 
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